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(54) OPTICAL DEVICE AND COLOR IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To provide a compact optical device which is easily constituted 
without using a spectral prism whose resolution is high and whose 
constitution is complicated, and a color image pickup device for a still 
image using the optical device. 

CONSTITUTION: This optical device is provided with a photographing 
lens 1 forming the image of a subject, a fiber optic plate FOP 7 obtained by 
bundling many optical fibers transmitting the formed subject image, a 
microlens array MLA 1 1 changing the subject image appearing on the fiber 
optic plate FOP 7 to the nearly parallel subject image, a diffraction grating 
13 spectrally splitting the nearly parallel subject image, a lens 15 forming 
the spectrally split subject image, and plural line sensors 17, 19 and 21 
fetching the formed subject image; and the respective elements are arranged 
in serial relation to an optical axis. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Optical equipment which is equipped with the following and characterized by allotting each [ these ] optical 
element by the in-series relation about an optical axis. The taking lens which carries out image formation of the photographic 
subject image. The fiber optic plate which bundled many optical fibers which transmit this photographic subject image by 
which image formation was carried out. The micro-lens array which uses as an almost parallel photographic subject image the 
photographic subject image which appeared in this fiber optic plate, this simultaneously - the diffraction grating which 
carries out the spectrum of the parallel photographic subject image, the lens which carries out image formation of this 
photographic subject image by which the spectrum was carried out, and two or more line sensors which incorporate this 
photographic subject image by which image formation was carried out 

[Claim 2] Optical equipment according to claim 1 characterized by for the above-mentioned line sensor generating a 
luminance signal among the diffracted lights from the above-mentioned diffraction grating using the zero-order diffracted 
light, and for the above-mentioned line sensor generating the 1st chrominance signal using the m-th [ +] diffracted light, and 
generating the 2nd chrominance signal by the above-mentioned line sensor using the m-th [ -] diffracted light. 
[Claim 3] Color image pck-up equipment characterized by having the optical equipment which unified the above-mentioned 
taking lens according to claim 1 or 2 allotted to the in-series relation to the optical axis, the above-mentioned fiber optic plate, 
the above-mentioned micro-lens array, the above-mentioned diffraction grating, the above-mentioned lens, and two or more 
above-mentioned line sensors, and a scanning means to move this optical equipment and to perform two-dimensional 
photography, and obtaining a two-dimensional static image. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the color image pck-up equipments for still pictures (for example, a camera, a 
scanner, etc.) of the type which scans relatively the optical equipments (for example, 1 -dimensional color-separation optical 
equipment etc.) which use a line sensor (it is also called a linear sensor.), and this optical equipment (scan), and photos them 
to a photographic subject. 
[0002] 

[Description of the Prior Art] Conventionally, the color image pck-up equipment which used the line sensor as shown in 
drawing 8 is known. In drawing 8 , the taking lens to which 7 1 carries out image formation of the photographic subject, the 
color filter of R (red), G (green), and B (blue) with which 73 was attached corresponding to each pixel, and 75 are line 
sensors like for example, the single dimension CCD (charge-coupled device). 

[0003] A photographic subject's image converges by the taking lens 71, passes a color filter 73, and carries out incidence on 
an image formation side. This color filter 73 is a color filter of R, G, or B, and the photographic subject image which passed 
each color filter is changed into each electric chrominance signal of R, G, and B which correspond by the line sensor 75 
arranged in the image formation side. By scanning relatively the line sensor 75 which is one dimension to a photographic 
subject (movement), the picture signal of a two-dimensional static image is acquired. 

[0004] drawing 9 - a spectrum another conventional technology which used prism is shown a spectrum like the dichroic 
prism for which the taking lens to which 71 carries out image formation of the photographic subject, the slit to which 77 
covers excessive beams of light other than a photographic subject image, and 79 are used with a lens in drawing 9 , and 81 is 
used with the video camera etc. now - prism and 83 - the line sensor for R, and 85 G - the line sensor of** and 87 are the 
line sensors for B 

[0005] this conventional technology - a photographic subject's image ~ a lens 71 - and a slit 77 is passed and image 
formation is carried out through a lens 79 - having ~ a spectrum - incidence is carried out to prism 8 1 a spectrum - with 
prism 81, incidence of the photographic subject image whose color was separated into R, G, and B is carried out to each line 
sensors 83, 85, and 87, and photo electric translation is carried out to a chrominance signal The picture signal of a 
two-dimensional static image is generated by moving relatively each line sensors 83, 85, and 87 which are one dimension to a 
photographic subject. Such composition is put in practical use by kinds, such as a color copying machine. 
[0006] 

[Problem(s) to be Solved by the Invention] by the way, in the case of the conventional technology scanned by the line sensor 
75, since the color filter 73 is used, there is a possibility that quality of image may become inadequate by the problem of 
separation of a color, the problem which is reduction of the number of pixels by the size of a pixel 

[0007] moreover, a spectrum ~ with the conventional technology which uses prism 81, since it is necessary to move these line 
sensors 83, 85, and 87 relatively to a photographic subject for no less than three pieces' using a line sensor, and acquiring a 
two-dimensional picture signal further consequently, structure becomes complicated and large-sized-izes again For this 
reason, the size of color image pck-up equipment becomes large, moreover, the spectrum of the width of face equivalent to 
line sensors 83, 85, and 87 - since prism 81 is needed ~ this spectrum - prism 81 is difficult to become quite long and 
slender large-sized prism, and to manufacture actually 

[0008] this invention was made in consideration of such a point, it is a high resolution, and tends to make each optical element 
the almost same configuration as a line sensor, and tends to offer optical equipment [ that it is small and low price ] and the 
color image pck-up equipment for static images using this optical equipment. 
[0009] 

[Means for Solving the Problem] The optical equipment concerning this invention is a photographic subject (it does not 
illustrate.), as shown in drawing 1 and drawing 2 . The fiber optic plate FOP which bundled many optical fibers which 
transmit this photographic subject image by which image formation was carried out (7), The micro-lens array MLA which 
uses as an almost parallel photographic subject image the photographic subject image which appeared in this fiber optic plate 
(7) (1 1) It has the diffraction grating (13) which carries out the spectrum of this almost parallel photographic subject image, 
and the lens (15) which carries out image formation of this photographic subject image by which the spectrum was carried out 
and two or more line sensors (17, 19, 21) which incorporate this photographic subject image by which image formation was 
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carried out, and each [ these ] optical element is allotted by the in-series relation about an optical axis. 
[0010] As the optical equipment concerning this invention is shown in drawing 3 , furthermore, the inside of the diffracted 
light, A line sensor (19) generates a luminance signal Y using the zero-order diffracted light (31). + It is above-mentioned 
optical equipment which generates the 1st chrominance signal (for example, red (R) signal) by the line sensor (17) using the 
m-th diffracted light (33), and generates the 2nd chrominance signal (for example, blue (B) signal) by the line sensor (21) 
using the m-th [ -] diffracted light (35). 

[001 1] Furthermore, the color image pck-up equipment which uses either of the optical equipment concerning an 
above-mentioned this invention For example, the above-mentioned taking lens allotted to the in-series relation to the optical 
axis as shown in drawing 1(1), The optical equipment which unified a fiber optic plate (7), a micro-lens array (1 1), a 
diffraction grating (13), a lens (15), and two or more line sensors (17, 19, 21), It has a scanning means to move this optical 
equipment and to perform two-dimensional photography, and a two-dimensional static image is obtained. 
[0012] 

[Function] According to the composition of this invention, the optical equipment of a high resolution can be offered by small 
easy composition and small / easy ] using optical elements, such as a taking lens, a fiber optic plate, a micro-lens array, a 
diffraction grating, a lens, a rectangular prism, and a line sensor. Moreover, this optical equipment is unified and the color 
image pck-up equipment for still pictures can be offered by moving relatively to a photographic subject (scan). Consequently, 
since it is not the complicated structure which scans this to a photographic subject using the dichroic prism with a large size 
set by the line sensor of the conventional technology, the color static-image image pck-up equipment of easy small and 
structure is realizable. 
[0013] 

[Example] One example of the optical equipment applied to this invention with reference to drawing 1 below is explained in 
detail, in order cover beams of light other than the photographic subject image which makes the taking lens to which the 
optical equipment 10 shown in drawing 1 is 1 -dimensional color-separation optical equipment, is boiled and set, and 1 carries 
out image formation of a photographic subject's (not shown) image, and 3 the image-formation side, and makes the image 
formation of 5 to an image-formation side 3 and to raise resolution, the slit which prepared by request, and 7 are the fiber 
optic plates (FOP) which transmit the photographic subject image by which image formation was carried out 
[0014] The fiber optic plate (FOP) 7 used here is the optical element which made the several microns optical fiber the bunch, 
it is distorted, transmits an optical image that there is nothing, and has the feature that there is little quantity of light **** and 
it is bright. The fiber optic plate 7 is carrying out multi-fiber structure where the several microns single fiber was bundled, and 
each single fiber consists of three kinds, the core glass which transmits light, the clad glass which covers it, and the absorber 
(EMA) glass which absorbs the light which leaked from core glass. 

[0015] Total reflection happens according to the difference of the refractive index of core glass and clad glass on the 
boundary, and a single fiber transmits a photographic subject's optical image. 

[0016] That is, although the beam of light which carried out incidence the angle beyond the maximum light-receiving angle to 
clad glass among the beams of light in a single fiber does not cause total reflection but escapes besides a fiber, it is absorbed 
with absorber glass and an adjoining single fiber is not reached. Therefore, transfer of a photographic subject's optical image 
is attained, without spoiling resolution. 

[0017] When drawing 1 is referred to, in order that 9 may raise resolution, the suitable mask prepared by request and 1 1 are 
micro-lens arrays (MLA) which use as an almost parallel photographic subject image the photographic subject image which 
appeared in the fiber optic plate 3. 

[0018] What specifically arranged the microlens with high precision in the about 8.6-micron pitch as a micro-lens array 1 1 
used here is used. For example, the selfoc lens (SELFOC lens) (registered trademark) which is a monotonous micro lens 
which can come to hand in business from Nippon Sheet Glass Co., Ltd. can be used. A selfoc lens is a kind of gradient index 
lens made by ion-exchange technology and the Fort Lee ZOGURAFI technology, and is a lens with which the refractive-index 
distribution field of the shape of the shape of a hexagon and a semi-sphere was formed in the interior of a glass substrate at 
two dimensions. 

[0019] Although 13 is the fixed penetrated type diffraction grating when drawing 1 is referred to, penetrated type or reflection 
type any are sufficient as this diffraction grating 13. a diffraction grating 13 - diffraction of light - using - the spectrum of a 
photographic subject's light figure - it is the optical element which it is used for an operation, many slots were minced on the 
flat surface or the concave surface, and the spectrum was acquired by the interference between the diffracted lights from each 
slot, and was made and built From the diffraction grating 13, it is known that zero-order [ m-th / -] and the m-th / +/ diffracted 
light (however, miinteger) will be obtained. 

[0020] Sense the light figure to which 15 was carried out with the lens and image formation of 17 was carried out with the 
lens 15, for example, as for the line sensor for R, and 19, the line sensor for G and 21 are the line sensors for B. 
[0021] Drawing seen from the transverse plane of the optical equipment of drawing 1 to drawing 2 is shown. In the optical 
equipment of drawing 2 , a photographic subject's (not shown) image passes along a taking lens 1, passes a slit 5, sees it in 
drawing of the fiber optic plate 7, and image formation is carried out to the image formation side on a left lateral. The image 
on an image formation side is transmitted in parallel with the fiber optic plate 7, and it is made parallel light, it sees in 
drawing of the fiber optic plate 7, and is transmitted on a right lateral. 

[0022] Image formation of this transmitted photographic subject image is carried out by the micro-lens array 11, and image 
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formation is carried out through a diffraction grating 13 according to the line sensors 17, 19, and 21 of comparatively narrow 
width of face with a lens 15. Since this lens 15 should take only the direction of one dimension into consideration, a 
cylindrical lens (cylindrical lens) may be used for it. 

[0023] Incidence of the photographic subject image by which image formation was carried out through the lens 15 is carried 
out to the line sensor 17 for R through the filter for R (not shown), and it is changed into the chrominance signal R which is an 
electric picture signal. Incidence of the photographic subject image by which image formation was carried out through the 
lens 15 is carried out to the G line sensor 19 through the filter for G (not shown), and it is changed into the chrominance 
signal G which is an electric picture signal. Incidence of the photographic subject image by which image formation was 
carried out through the lens 15 is carried out to the line sensor for B through the filter for B (not shown), and it is changed 
into the chrominance signal B which is an electric picture signal. Here, the line sensor 17 for R, the line sensor 19 for G, and 
the line sensor 21 for B are allotted so that each may receive the zero-order diffracted light, respectively. 
[0024] Drawing 3 shows the case where each picture signal of R, G, and B is acquired from the diffracted light of a different 
degree. About the portion shown with a dashed line, it is the same as that of drawing 2 . [ when making into each chrominance 
signal of R (red), G (green), and B (blue) the picture signal acquired by line sensors 17, 19, and 21 ] The chrominance signal 
of G is generated from brightest zero-order diffracted light 3 1 sufficient in energy among the output light from the diffraction 
grid 13, the chrominance signal of R is generated from the m-th [ -] diffracted light (for example, 1st [ -] order) 33, and the 
chrominance signal of B is generated from the m-th [ +] diffracted light (for example, 1st [ +] order) 35. 
[0025] Curves 31,33, and 35 are curves which showed intelligibly zero-order [ primary / -] and each primary / +/ diffraction 
luminous-energy distribution here. Masks 23, 25, and 27 have been arranged before line sensors 17, 19, and 21, respectively, 
and the incidence of an excessive light is prevented. 

[0026] As drawing 2 showed, when generating all of the chrominance signals of R, G, and B from the same zero-order 
diffracted light, it is arranged so that line sensors 17, 19, and 21 may not lap. 

[0027] Although, as for a lens 15, R, G, and B are sharing one lens 15 in drawing 2 and drawing 3 , as instead shown at 
drawing 4 , you may divide and prepare in R, G, and B of each every one small lens [ a total of three ] 15-1, 15-2, and 15-3. 
In this case, a lens and masks 23, 25, and 27 can also be arranged to the field which intersects perpendicularly with the optical 
axis of each incident light. 

[0028] [ when making into a luminance signal Y, color-difference-signal R-Y, and B-Y the picture signal acquired by the line 
sensor as other methods ] For example, it is made a luminance signal Y, using brightest zero-order diffracted light sufficient in 
energy for all. The diffracted light of the m-th [ -] incident light (for example, 1st [ -] order) of another degree is made into a 
chrominance signal R, and the diffracted light of the m-th [ +] incident light (for example, 1st [ +] order) is made into a 
chrominance signal B, and an arithmetic circuit suitable after that can be used, and it can also change or generate to 
color-difference-signal R-Y and B-Y. 

[0029] In this case, as the slit of a mask 25 is enlarged, and incidence of all the light is carried out or it is shown in drawing 4 , 
the optical path (channel) of a luminance signal Y may arrange a lens 29 only to Y channels, may condense efficiently, and it 
may employ both both further. 

[0030] Next, other examples of this invention which uses a rectangular prism instead of a lens 15 with reference to drawing 5 
are explained. About the taking lens 1 and the fiber optic plate (FOP) 7 which were shown with the dashed line in drawing 5 , 
the micro-lens array (MLA) 1 1 , and a diffraction grating 13, it is the same as that of a view 2. Here, as for the line sensor for 
R, and 19, a lens with 37 [ small / a rectangular prism 15-1, 15-2, and 15-3 ] and 17 are / the line sensor for G and 21 / the 
line sensors for B. 23, 25, and 27 are the masks attached to each line sensor 17-19 by the request. 

[003 1] In addition, resolution can be further raised by forming a slit 5 in the taking-lens 1 side of the fiber optic plate 7 by 
request, and forming the suitable mask 9 for the field by the side of a micro lens 1 1 . 

[0032] A photographic subject's image passes along a taking lens 1, passes a slit 5, sees it in drawing of the fiber optic plate 7, 
and image formation is carried out to the image formation side on a left lateral. The image on an image formation side is 
transmitted in parallel with the fiber optic plate 7, and it is made parallel light, it sees in drawing of the fiber optic plate 7, and 
is transmitted on a right lateral. Image formation of this transmitted photographic subject image is carried out by the 
micro-lens array 1 1, through a diffraction grating 13, incidence of it is carried out to a rectangular prism 37, and a spectrum is 
carried out to it. Image formation of each of the light figure by which the spectrum was carried out is carried out to the line 
sensor for B through the line sensor for G, and a lens 15-3 through the line sensor for R, and a lens 15-2 through a lens 15-1, 
respectively. 

[0033] Since these lenses 15-1, 15-2, and 15-3 should take only the direction of one dimension into consideration, they can 
use a cylindrical lens (cylindrical lens). In this composition, since a rectangular prism can choose the direction of a beam of 
light, the beam of light which escaped can be gathered. 

[0034] If zero-order diffracted light sufficient in energy is used when making into the chrominance signal of R, G, and B the 
picture signal acquired by line sensors 17, 19, and 21, respectively, as shown in drawing 6 (a), the size of optical equipment 
itself will become small and the miniaturization of color image pck-up equipment can be performed. By request, before each 
line sensors 17, 19, and 21, masks 23, 25, and 27 have been arranged, respectively and the incidence of an excessive light is 
prevented. 

[0035] Other diffracted lights, for example, the m-th [ +] diffracted light, or the m-th [ -] diffracted light can also be used 
about all of R, G, and B here. Or like [ drawing 3 1 an example, a chrominance signal G can be generated from brightest 
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zero-order diffracted light sufficient in energy among the output light from the diffraction grid 13, a chrominance signal R can 
be generated from the primary [ -] diffracted light, and a chrominance signal B can also be taken from the primary [ +] 
diffracted light, 

[0036] As shown in drawing 6 (b), a luminance signal Y can also be taken instead of a chrominance signal G. In this case, and 
a lens 29 is arranged like the example of drawing 6 , it can condense efficiently in energy or both both can also be employed 
further. [ enlarging opening of a mask 25 ] 

[0037] With the color image pck-up equipment which picturizes a two-dimensional image, in the color-separation optical 
equipment of a single dimension shown, for example in drawing 1 , the fiber optic plate 7, the micro-lens array 1 1, a 
diffraction grating 13 and a lens 15, and line sensors 17, 19, and 21 are unified, and this optical equipment 10 of the unified 
1 -dimensional color separation is performed by moving relatively to a photographic subject (scan). 

[0038] Next, the composition of a still picture camera is briefly explained as an example of the color image pck-up equipment 
for static images with which the optical equipment concerning this invention is used. 

[0039] In drawing 7 , incidence of a photographic subject's light figure is carried out to the line sensors 17-21 which consist 
of an image pickup device of the single dimension which constitutes the optical equipment concerning this invention. Drawing 
41 and the shutter 43 grade are allotted between the taking lens 1 of optical equipment 10, and the fiber optic plate 7. As for 
drawing 41, the grade of an aperture is controlled by the control signal from a microcomputer 45 through a motor (not 
shown). As for a shutter 43, opening and closing are controlled by the control signal from a microcomputer 45 through an 
actuator (not shown). As for optical equipment 10, movement of a scanning direction is controlled by the control signal from 
a microcomputer 45 through the scanning driving gear 63. 

[0040] The read-out pulse P of a fixed period is supplied to line sensors 17-21 from the timing generator 48. The charge read 
from line sensors 17-21 is supplied to a digital disposal circuit 49 through amplifier as an electrical signal. In a digital 
disposal circuit 49, it changes or generates to the video signal which consists of chrominance signals R, G, and B or a 
luminance signal Y, color-difference-signal Y-R, and Y-B according to the optical equipment 10 which is using the electrical 
signal supplied from amplifier 47, and a modulator 51 is supplied. The video signal modulated by the modulator 5 1 is 
supplied to a recording head 55 through amplifier 53, and this modulated video signal is recorded on the FUROPII disk 24 by 
the recording head 55. 

[0041] A digital disposal circuit 49 and a modulator 51 are controlled by the microcomputer 45. The narrowing-down button 
61 and timing generator 48 grade which are the release button 57 which is a release means, a shutter 43, the shutter speed 
setter 59 which sets up shutter speed, and the means which narrows down drawing are connected to this microcomputer 45. 
[0042] CPU, ROM, RAM, the input/output interface, etc. are contained in the microcomputer 45. Programs, such as control 
information of a timing generator 48, are written in ROM as software. 

[0043] In addition, an above-mentioned example is an example of this invention, and, of course, various change can 
accomplish in the range which does not deviate from the summary of this invention. The technical range of this invention is 
specified by only the claim. 
[0044] 

[Effect of the Invention] The optical equipment of easy small and composition can be constituted without according to the 
above-mentioned **** this invention, the configuration of the optical element of a component part becoming almost of the 
same shape as a line sensor, and using a complicated component part like a dichroic prism. By furthermore scanning this 
optical equipment, the color image pck-up equipment of easy small and composition can be offered. 
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xn. =74 y*y+r*3mh®mL. w^domm. 

^£&&MtZtlU4 y-fei^-8 3, 85, 8 7 5:8! 

mm^z^^tz-m^cth. z.oytMzaij 

3. 8 5. 8 7tffli-rS«l<?>M-3Kr'JXA815r^ 

^co^xuxA8i(i*^oaw^^ 

[0 0 08] *l«B{i^:<o < fca=5:^#«LT^$tLfc 

&ftmmx\ zmmTZftfiu y-tyyt 
mmcvmuz Lxmx-mmKm&w&v z <rm& 

[0009] 

mum i mm 2 t^-tx a < 
•r. ) cmmm-zwrnisyx < 1 > 

A'*7f^ ^XU-bFOP (7) ZV>7t<1'** 
7f^ 7XW-H ( 7 ) (3Eft^SiE^ft&£II»¥ff:5r 
a^«c«(C-rSV^ ?Dl/yX7MMLA (11) 
i:. ^^KJTff^fe^S^^-tSlHlJf^ ( 1 
3) ^^o^sft^«?«c®^is«i-si/yx ( 1 

5) iWfem^tL^^^^JROatr^w^^ 
y-by^(17. 19. 21) ttffil. Ztit>&%& 

mi- zimizm txmpwmxw. Ltz tow. 
[ 0 0 1 0 ] $ ^t. *ftwiz&z,m%mte. mix 

H3fc*f idfc. HIMtK^ 0^IllJf3K(31) 

m^xyjy-tyy- ( 1 9) tcj;o»Sfi^Y^4j£ 



3 

U +mft.CD®Vift (33) 5riMt7>(y-byt ( 1 
7)tiOSgl<Ofefi^(^tf.*fe(R)ft^) £ 

£j£U -m'mmx. ( 3 5 ) *JHwr94 y-fey? 

( 2 1 ) ICi 9lf52tf>fetl^ (0Utf. »fe ( B ) m 

[00 11] 3<*>fc, J^»#ytHJJfc«63fc^S<^ 
TO**tHIH-4j&5HI«iaH;L H;ltf01fc:^ 

yX ( 1 K ^r-fA^rx^^Tl— h (7K v>f 
?oi/yX7H (ID. 0Sft&^ (13). vvx 

(15) AVimcr>74>-t>y (17 , 19, 2 1) 

£dizLtii><DX'b&. 
[00 121 

iimi xmmmmzxtm. m^yx, yrA* 
i^yx, ttftxyxA. ^y^y^c^res? 

?X>) XA£{£ja LZtiZW&mztf LX%£*Z> X o 
[00 13] 

1*§IM 1 Ott 1 »:7c<Ofe^JB3t^a-Cj>oT . 

T» lUK9Hc (H*W. ) <Offt£iS«W-SJ§S^y 

X. 3<±^-<7)}g«M. 5Ji*6«ffi3tjte«-rSS??#« 

7t4'<&7t4v97\s—Y (FOP)TftS. 

[00 14] z\z.x-®mzti.&yT4><>*7'r<?y~v 
-V (FOP) 7(±. &$7aycr>%7T4><£MK:L 

7V- hums 7 u><r>i/yy>v? r A AfcKbfc"? 
iv^-yr^tmmiLxa*). ^ti^ticOi^y^yr 
A ^Um^»t h OTtfyXt ZtlZWStt h 7 7 y 

Ufa (EMA) fiyXa)3Wmfre>ffif$.ZtLX^Z>. 
[00 15] zyyyjuy rA sVZaTtf7Xt?y -y Y 

#7xcr>mvim<7>££±<)*<?>imx'£mtfmz o . 

[00 16]BJJ^ i/y7i\,7TA*t\<?tfm.<n$\. 7 

? -y vmxizn Lxwck%mm.<r>ftis.X'm iti 
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m'yxxmmti. mstthisy/ivy r a >vz\m 

[ 0 0 1 7 ] 0 1 mmt6 k . 9\ittM1&S:ft±2lt 

twt< -;?7v- hsizmitzWftbm&m^HT 

^»¥MW^?ol/yXri/^ (MLA) "C£> 

[0018] zzx'&mzti&u tuvyxrvA 1 
io 1 1 LXIZ. Mimizimz-tim. 6S?oytr7f 

xsk'b\'yx$im%£SPi i>e>zmi l-o* . 

Wc?4 tuisyxx-hh-tiv?* vtvyx (self 
OC lens) (S»iSg) £&ffi-C£ h . -ttuy * 
vfuyxa^ A*y3mffity*r-»Y?7y4& 

mz i *)^f>tift-m<r>ws\mf^mvyxx'b <o , a 
7xmftmz*mmfi:ii¥mmmvrm#ifim® 
tfzv&ctzm&ztvfz v yxxh h . 

[0019101 *#SW« t , 1 3Hffl£$fl£i§i§ 

20 mommTxfo&tf. zcomt&?i3iimm$>& 
v>wumwrtcci»t*\ ni*f^i 3»i. ^0 
mmmt. wzwcomcoftttmcotiibizmztt 
&%><r>x\ smhhwissmizzwimzMX; 

^coiUDfatfflScoT^ct *)X^9 bMmhtitXl 
tt. -m^. 0&. +m»:<7)IB15f* (fit. m:SR) 
[0 0 20] 15liUyX^ 1 i\sx>yxi 5iz£*)& 

mtuzyt&imtth. mufRmnyA y^y+r. 

30 19«iGfflc07-fy-fe^ 2HiBm<OyAy-ty j f 

[ o o 2 1 ] 02 a i <D%&mw<r)iEmfrt>nfzm 

02<7«^St:iJV^. fe?* (0^: 

•r. ) (omim&isyxitm*). xvvhszw&i 

X. yrA^7T4 •y9TU-h7(7)mX^Xtc^m 

±.<rtmmz}&mti& . y r a >wf 

tiyrA K-XTf i y ?7"W h 7co0T^TtMffi± 
40 [0022] Z<r)GM2titzimftmi. v-i ?oi/y 

xr^^f i iiz£*)&&2tix®ttwri 3Zittx. 
vyxi 5iz£^xfomm\>^<oy4y*yy- 1 7, 

19, 2 1££*>£Ttta&h.*. Z<7)]yyXl5ti. 

i do&jfttzvz^g.-ttiifx ^z t vm.v yx 

[0023] VyXl 5*mLXSHmtUz&!ffc& 

t±. Rm<r>y (0s^rT, ) ^LTRffl^-f y 
•fey-9" 1 7 tAWLTS^W^Hftfi^T'J>Sfefl^-R 

t£8i;sii&. ^yxi5^atr*g«$ix^s^^m 
so Ji. Gmnyw? (0^ii-r. ) iHl-LTG5>ry-b 



5 

mztit. zzx\*. Rmy^y-by^n. gb<07 
[ o o 2 4 ] 03 a. r. g . B<?>&w&m^zm%h 

LTtt, @2tig«lT*&. ^-fy-fe^l?. 19. 
2 ltJ:0#^SB«ffi^S:R (Ifcfe) , G (£ 
fe) . B (Wfe) co#feffi^fc^S^fciJ^TIi. 0 
Vim- 1 3*^wa}^c0rt. fl|;tfcf--!PJIS<x*;P 
^fWc4^&0&<0|51ifr7K3 l*^Gc9fefi^£4u£ 
U -m<Jc (fiR|i.{f x -liX) £OHHJf3t33*^Rc7)fe 
m^Sr^lSL. +m# (tftefcf. + 1&) <7)®mt35 

[0025] ZZ."&m.31. 33, 3 5J±-1&, 0 

fcffl&-C*>S„ 7-fy-byiM7. 19. 2 10)bu£-? 
X7 2 3. 2 5. 2 7S-efl-fiTjBSL. ^^<0A 

[00 26] 02f^LJt«tdtC. |S]t0&<0Hlilr3b!> 1 
£>R, G. B<0fefi^<0^Sr4^-fS%^Wi5>fy 
*>*n7, 19. 2 l*^£>:5:^J:'3^::EBS:frC 
^S. 

[0027] 02&tf03£i><,vt>yXl 5{±R, 
G, Bti>iZl1CDl>>Xl 5£*mLX^&1)K ZCO 
ftb"3fc:04fc*-r J: dteR. G. B#*K 1 
WtSmO'bl&WyXl 5-1, 15-2, 15-3H 

X72 3, 2 5, 2 7^AM*<03K«ltlESc-rS®t 

[00 28] te<0?j&i:LT. y-fcy-wcfc D#*> 
*l£H«ffi^£»«^YfcfeHe^R-Y&tf B - Y 

+ft%o&(r)®t)Tft$:-k®m'>xmm*TYizL. mco 
xmomt/t-mft. mm. -i&) cornvrm-^m 

^Rfc U AStft+mft (fllxtf. fg+ 1&) omtff* 

^R-Y, B-Yfc3dl4fctt4jftt6Ci:fc , C#&. 
[0029] £<0*£fcfcL #Jg«f YtftfKSS ( 
/P) «vx^2 5^X»; -yhSr^<LT^^5rA 
St£-lfCiJ:<. bhWM4£*tXotzY+**)\, 

<DMz]s>x29zsmLxvjmj:<mitixi>£<. 
mtzm%£#kizmm tx t x i\ 

[0 0 30] 055r#^LT)^yXl 5<0ffcb») 
tcfift X 'J XASrfflt, ^*^Bflc^K(0HiS^tcov vcii 
05tct5V^T8!^T-^Uv:g^PyXU 7r 
-fA^Tr* >y?XL—h (FOP) 7, ~7A9nV> 



(4) ^^8-4 37 5 9 
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XTW (MLA) 1 1. HMIS^ 13KKLTU3S2 

mtmx'kh. zzx\ 37«itft7-yxA, 15- 

1, 15-2, 1 5-3<i/J^c0UyX, 1 7ttRf(0 

?M 1 9iiGfl§<07M y-ty?. 2iJiBjB 

tf>?-fy-feyrC*S. 2 3. 2 5. 2 7«^^7^ 
y-fe^lM 7~1 9t0fSfcJ: Oft^^fTJtVX^-CJ) 

[0 031] Srfc. BrUtckO^TM tSstTf-A y?X 
u— h 7^>g^^yx 1 ffltcx 'J ••/ h 5 £^7. v-f ? 
10 uwxw wvmicm^*-?* 9 9 Sratt h z 1 1 ± 

[0 0 32] |^ttcofgHii§i^yXl£S>?. X'Jy 
N52rjffiiUT. 7W>*:tXT-f •y?XV-h7tf>0 

* >•/ ?7u-h7iz* *)sawm±.<rmi¥mz&Mzti 

X^fflttz ZtiyrJ A:tT-f -f >y 7 TU~ b 7 W0T' 

«L v>f ?ol^XTW 1 IK J: ^JSmSivClHlifrfg 
^ 1 3 £1> LTUft X V XA 3 7 fcAlt LftftZtll . 
20 7>3K$ix^:3Km^#^«. l^^Xl 5-l£MoTRJH 

7-fy-by-9-. i^yxi 5— 2zm~>xGm"7 4 y-ty 
^ i/yxi 5-3Jl-)tBffl7-( ytvtwfif 

[0033] Z\ithff)VyX\ 5-1, 15-2. 15 

vyx (i,vyYVit)VvyX) icoffi 

^(CfcV^Tti. ltftXDXAJ±3KI|e57)|6l5rlllRT'^& 

[ 0 0 34 ] 06 ( a ) iZJ^-fX o fc. y-fey^l 
30 7, 19. 2 1 fc J: r)ftt>tihWmm^ZZtl?tlR. 
G, B<7>fefi^-i:-rs^tt>^T<±. x*A^FWt+ 

#^-f y*y*n i, 19, 2 lomtr-e^-f^v 

X^2 3, 2 5, 2 7*mWL£ft%%<7>AMm^T 
[0 03 5] Cl<rt'R, G, BOy-kXtZ^X. fficOHl 

40 @ffi&?i3*^<7)as7j7fc9rt. 

< x*iMfWfc+»* 0»:c7)|lllff3b!)^fe<i^GS:4uS 
U -l^Hll»f3b!)^fe<l^RS:4u£t. +1^HI 
JfTfcb^fefi^BS: t S Z b i>X'% h . 
[0036106(b) iZT^fX 0 fefi^-GOftb 

*)iizmim^YS:t&zti>x'Z&. z<7)m^ms<7) 
mmtmm^ -?x9 25<mu*±z<Ltz*). t 

tz\XVyX2 9 tilUrx*;WfW(c«*J: <ft3£Lfc 
[0 03 7] 2»5n^g«i-rs*7-g^Mf{i. 

50 «i«Hic^-asD©e««3ifi?iiBfctJv^. 7 
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7 

7, 19, 2l£-fWtU\ .roDHtttSilfc 1 Wt 

coo38] at. *wm®i%?mm i mzti& 

[00 39] 07fci5WC. 8?fl«0ftlfe{4. *2691£ 

^y-ty*17~2l£A8t-t&. 3t^HSlO£7>m 
i^>Xlfc7y4/\*:*TT-r >7^ri^-h7c0St 
14. 894 1, xir7?-4 390S£3iVO)&. g?D 

T§?i«#^Jffll£ftS. 3E?3SH10{4. ?>f?aayt 
a-* 4 5*^cO©Jffllfi^fe: J: 9*Sffi»§£g6 3 £il 
lTHE£)j\iH<?)%®#®\mtiZ>. 20 

[0040] >±y*ri 7-2 ltckL ^-f 

7^y-fe>^fl7~21*^^ai$n 
4 9fc«fr$;h.4. ft^»lHlS54 9T*I4. mm A 7 

-R, Y-B*^£l>t'T*fI^fc^ifc&£&LT 
£tH§§5 1 tzm-fZ. 3£flSg5 1 K<k->T£tll$*i£ 
b'x*ffi^TiM@2S 5 3 £ ii t TlBfiK 7 H 5 5 £f*£ 30 

[0041] m^xm®m 9&xs$mm 5 1 
*?y57. ^7^-43, ^-y^jsatsast-* 

R9&*#*y6 lJHW-f Sy/xi^l/-^4 8f 

[0042] V>f^oayti-^45tJi, CPU. 40 
ROM, RAM&tfAifc>H y^-7x-X^*%*il 
TV**. ROMCH, y7h^x7kUM$y/y 

TU*. 

[ 0 0 4 3 ] ±a^UfiWi*fWg<0il*6«|-C* 
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#**lfcl4$yf&T'&*. *HBB<7)St«WKBH±^FlS« 
O&fflfc X -?T Wtf*5££*l* . 
[0044] 

t*£*. ZMzztDX&mw&M&r&ztizx*). * 

T£*. 
T**. 

[02iai iz^ttmm&ffmwnmmx'h 
*. 

[03]*l»&*ft^gfcfcvvc. RGB«D#B 

-r. 

[04] *mnzgk&m$miz&^x. m&wx* 
mmmw xiz Lizm&rmsm&^rt. 

im5l*m\iZ&Z%mmz£>^X. RGBtf)#B 

ion****-. 

[06] 06 (a) 14. H5««ltW(CtJV»roaW)H 
*f**jf9JBLfc»£**U 06 (b) 14, YRB<7>& 

B»m^8**£o£ttw*js-t. 

[07] 07»4. *%^ft*X5^£t^U*ftih 

[08] 08»4. «3|KO-i)Cfe*MffiK8^*^-. 
[09] 09(4. y4?u4",?7»XJ**mLt$t 

i wmv>x 

3 £ftB 

5 

7 7r > (A'^f'(7?71/-h (FOP) 
9 

10 t^SB 

1 1 v;i/f-wxrw 

13 mm^ 

15.29 i/yx 

15—1. 15-2, 15-3 >m\s>X 

17. 19, 21 yjy^yy- 

3 7 WA70XJ* 
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